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^ # ^ # - 3£ if ^ m ft % S -13 € & #J • & 

^^t^i^tsj* ; j-x * m. m * * * ># # ^ h « m jp. 

* ' ^4t4Et^^-*4t ; * ^ £ ia is .f ; * # t # & 
& - # « ^ n ;^j»4t«.^sii^r^j&-*-Jft^>t ; 
^ # - is & _l 3- ^ - & a a a m m * ^ * it #J « -t ' jx $g 

* * 4t 4l W. d «t jee ; «i*^iti a U^ISt| - « 

loo ~ * & ; 

1 0 2 — : 

1 0 4 ~ ^ ft -ft M ; I 

A " 3£ :M5N/3 -JiSi -f- (-fsM/i;£3i : Method for increasing the capacitance of deep trench 
capacitors) 

A method for increasing the capacitance of deep 
trench capacitors. The method includes providing a 
substrate; forming a pad structure on the 
substrate; forming a photoresist defining the 
region of the deep trench on the pad structure; 
forming a deep trench in the substrate; removing 
the photoresist; forming a capacitor in the lower 
portion of the deep trench; forming a first 
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I 0 6 ~ Q IL -ft ^ J§ ; 

I I o ~ * ; 

. 132 ~ € m ft € ^ ; 
134 ~ ^ - ^ « >t ; ; 

136~*#t^H ; 

1 4 o ~ $ ~ & ,# ; 

1 4 2 . ~ j& a a a i 

20 0 ~t Bfl aftiE ; 

2 0 0' ~ifcte'|ftft*JE/9fS4L**Mn«tffi . 



^ - ^^c-S-^HJc (# a ^^^# : Method for increasing the capacitance of deep trench 
capacitors) 

isolation layer on the capacitor; forming an 
epitaxy layer on the sidewall of the deep trench 
above the first isolation layer as a liner to 
narrow the critical dimension of the deep trench; 
and removing the first isolation layer not covered 
by the epitaxy layer. 
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2- - %tWft*ft (1) 

[ # m m. M & m m m ] 

[ & & ffi 1 

- *t flo -r - iir*^«.ffl.4Lf&mist4ft#^.te <it tt 

(Dynamic Random Access Memory; DRAM)4 7 #j'f;S-fi'f&& 

Ait ^if ^ lift! ^ff*t • . * *£ #- *l -f H- H |t a «t 
ft £ *J * IS * -f f - It it # jl -f a H. » it # « -SL ^ -n to % 

.#9 A * f& 'It Ife ifij ^ A ^ A ' ^ m ^ • ft ft Jfe t ^ 4i f 

$ ffn A "t # fcb lo % 4b #J 'It T ' |& 
'It It t 6*7 3* # « # M £& f g.( trench storage node 
capac i tance ) # Pit % ffi 'b ' @ jfc i# ^ 13: *f -fit # "1 « 
i£ # f& 'It '14 Jfe o 

S Jfc ' #t##^^t^^#€^^^r^- ' iH -kP 4k M 

1| S- It (bottle shaped trench capacitor) » itb^^-iio" 
# -fe ffl ^ if D R A M f i ° J.XTEI^^t^ , |: 

# iHj ft it ^ * ft W -to tk ° -If- & ' * . M 15 1 A ffl » $t Ifc - # 

* 4&1 0 Ji ^ # - £ (pad layer) 12 ffl fjt ' 
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2. - &W1$l*ft (3) 

# B A & € S- H JL 2r 4i ft #J « Ji ^ jfc ^ B a a £ ffij « 




*t ^ a s B # # * &. ^ 41 & ft. ft JsJ . ^ it % $ "IE, -fife ft £ ^ f; 

• m & & w *L3r m & & ft & & mi& m. ft • <a ^ 

T ?'J ^ J» : & - £. 4S ; ■ $*> U & ^ * © ^ j& - ^ # $ ; 
^ m & >§ M & Jl ' j& - Jt Pi- ffl It ' ^**t*&l&ffl$0f«. 
& 4i g # £ a t* # 4i n ^ ; a t£ & pjl ffl $ &. it & & 

'-*MS&,&t*&j&-3Ht : * B£ m It m. m 

3- ^ & - $ - *b & ># ;^«'^,tli^f^'^ B a a | 
#l ^ # #j « _l ' a &g * «3tjft4LMo#.iSE ; ^ a * 

% It # W 41 _h i& ^ ft, g #j . & > ^ 0 ^ tt ^ ^ a ^ 
fti £ *lf ' T 3: # ^ £ IM£ ^ *J ' ii ^ tff fft n ^ ' # # 

[ * 2r 5$, ] . 

-T & ' tf #. as £ 2 A ffl > 4fe 4ft - 4t ;£ 1 0 0 . *j *» *P 3S # 
^N3!!^A^^^ a a a ^*^ ' ^&;£100*©^/£-^ 
4 ^#^102 • & ^ >f ^ #102 iH *p A * & IL -fb ^ 1 04 *o |L 
>fb ^ ^ 1 0 6 m m ^ ° *^j^^r*«*i*.w^lL'fb* 
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2. - &Wifi*M (4) 

.(thermal oxidation)^ ■j&J?.&AttA100J£tt& & 4b £ 
10 4 ' * ^ M m 4b * *g tfu ft * ( C VD ) K j& - *L 4b ^ * 1 0 6 

. ^^^104 ji » & ; • jfi ffl *t ^ u m. & & - 9t m. m * 

1 0 8 ^ *L 4b ^ £ 1 0 6. _L - ^ ^4k*iaH *108/»fft i^EJ* 
4fcJt*?*4tll04L£lfc ' -§- itb j* # £ J£ ^ M o flst 2 0 0 fct * 
I* _L itb fi, -It It It 4 -flf « ^ * *t «t M2 00' ^ #j A • J- * X £. 
fcb&#$t£&200' ^^^^Tl005.200^^ra1 • 

tl^^|2B8 >• a & m- m M 1 0 8 ft % % £. • £k $J 
*lfr*#jfcl&B*108ftJfcift*l#;||*102 • ft 41 ' w*ia 
B*108ifa^ > f^4tl02^^'tt*jjpLi<L > AStf-fclfc*.*** 
fe#102 tl^iJllOO " fln « *J iti - * 4t 1 1 0' - 

*T*.^aHfH0fi«r.T«P^A*»**S136 • * J# # 
& ^§ : a^^,«*fe4&(BP)130 * IK M '14 60 « «. ti 4h « * 1 3 2 

/& y5" £r fl§ f . *p 4L & it m 4L ' *» T #f i£ ' tf 88 % 2 C 

fl ' &Jfr*iH.B #108*1*- ' 4LA.£.aHtU0tt4t»#j&- 
4J^J*i^N^^#^6(j^-^«^H20 ' % # f *] Jk. *t *>? 
3&5{|(arsenic silicate glass • ffi^ASG) » # ^ # 
llOt^^-ffi^^^L^jfeia^frCikB^) ' # It * * *k 
*l # fife- *. A * ia # f € Jt ^ # O 60 « - « M 1 2 0 . 
m * IS- # f # I* ' # J0f it «. >ft ft - . * - <B ML Jk 1 2 2 > £ # 
f #J ^ ^ m Z> fL & ^ §£. A ( T EOS ) > aKrjh##tf^t^ 
^^f^tltJ-ittH^I --fr«4H20/*rftjfc*.i* 
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5- - (5) 

N 21 # *fc E ' W^C^gA^ f^fel30 • 

* tt as % 2D SI » ^ Rfr $ - Jg *ft # 1 22 # 3£ 60 $ 

- ft % M 1 2 0 > ^ t ;| 1 li t f f i ^ f ^ 132 ^ J£ t ffl 
&^>&€^fe60£-^€,#134ai£^j&#110 • f fg^ 
€ J% 132 60 # f iH -kp ft 4b IL 4b ^ (oxide-ni tri de ' ffi 
I8-0N) 60 i # & ^ - * ft 4b ft, 4b ^- ft 4b ^ (ox i de- 
nitride- oxide ' ffi #0N0) 60 # & . # » ^-^1^134^ 
#f«**#»*S 4L a a a ^ A # » 60 # B a a # ' & * *'J ffl 4b * 

4ft-;fc^£(CMP);ife^£# — ^€*1344£&^fe4b > & & it. 
If W 4k %} U a ^ Br * *# 1 1 0 _L £p m ^ * & 4* 1 0 2 _L >F §0 £ - 
t£€>il34#l€^li^€#132a;jfrfc#110TSP^/fc€& 
83 ^> € Jk 1 3 2 £ % fa ML - i itb ' *pj£;&'TaHtm&S136*.- 
f. a ° 

#fJp|2Effl^T7F ' m '14 >ft # * — m & M 1 4 0 ' £ 

# f W *p A A $ A € 1. s*. ft 4b # (HDP oxide) ■ jR £. ifc 4f 

- EJ £k *J M. m ' #'J 4: >a «k $J f. a ' *B*jt,*140^ 

- *. # 4 # €&33136A&* 60 ^ B B a vf 1 4 2 ^ ffl 60 Jft #. PJ- 
ffi ' £ - A * £ b b b >f 1 4 2 ^ $ — g, m. % 1 4 0 _L ffn ^ A & Sft 

* ^ € S- H 1 3 6 _L 2t ' ^tt^^#|i^ftl3lilU^t 
^5'Jit#tb^^ffn^^?^^^ B a B ^142^t^H136_L^ • 
m '4l & ± % & 4*1 0 2 _L * > ^ — & ML ># 1 40 ^- a A ?* 

1 1 0 m & _L >% & B a B 1 4 2 » * # f 3!. 60 & b b b ' 




s. - ^mttm (6) 

& N 32 # ^ B a a ^ ' £#^^Ll00iL200i£^f B 1 • & % - 
fa ® I t u * ^ i ^ tl 02 Ji ^ | - m. 4 

I 4 0 _L ^ & b b b M 1 4 2 ' « ft £ B B a . M 1 4 2 '« * ^ ^ ft 1 1 0 #J « 
_L - * ^ >£. € S- H 1 3 6 2r ^ * 1 1 0 m %£ _L # B a a ># 

14 2 • & # 1 1 0 4l M a ft @ fl& £ 2 0 0 IS * 2 0 0 ' > itb Us * 

4l m d at fl&2 0 0 ' * Aia«*4t*5ri»/^*^.*4t«tffi 0 

4iL ' 4n £ 2F ffl #f 7F ' • # it 4r - « *] It ' fc] *» & jSi 

^ u 1 1 ' #: & a a B >i 1 4 2 m a n. '4l % z- m m. % 1 4 0 * 

fife- 0 

ft 1 3 ' & ' # M m fa 4k M **.JtA*#4LT*P4Bt^l3 
WMa|ftaE2 00fl&3»*lie*.^&3*#m*»136 ■ B *n if 

a a ^ A t ^ ' & 1 3 0 & t & 1 3 4 # * ® « ' & & # # * -fc 

t H 1 3 6 _L # m # 1 1 0 #J £ _L ^ /& £ B a B >f 1 4 2 ffij ft # 

I I 0 4l M o ft 5E2 00 ' «S * • fl6 # I'J Jfcl&*l!|tliri*/*f* 
^ * # ft 5E2 0 0 ' - fl&*#W*.#&4*3*D&4frfcifc&4LT 

' *#93#3r>ir#r^/fc#j* >t # *L ^ * # ' -B- itb jH Ja & 

* # & * # Bf tb f ^ * * *E' *I T *P ^" *t ' it flo 

it ^ SL 0. ^ H £ 44 0 

j& m ^ m a & # * «fe w «**»-h'&£-j£#fljja 
i& si ft. » # -sr ^ * #f ^ it t& ^ jH ^ ' a it * a ^ ^ «. 
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% 1 A J. 1 C ffl 4fc 0 # & ^ j& %L & m. # ^ 2T * #J jft « 
3j HH ° 

$ 2 A 5. 2 F ffl # «. tit * # a £ * *J ^ # ^ # € £■ SS 4l 
f £° ^P ^ : 

1 o ~ ; 
1 2 ~ ft >£ ; 

13~lfcii*ttj&#T*P#ffl*P*fc*E : 
13' ~ j» # 83 a ^ ^£ ; 

1 4 ~ * 4t ; 

16 ~ * # _t £p ^ bi ^ y 
1 8 ~ m 4t t £p n £P ; 

2 0 ~ & ^ 4* 44 >* : 
22~#L#lttaHt4LT*Pflffi*P ° 

* # a £ ^P ■ 



100 - 




102 - 


- ft M Us m : 


104 - 


- ft & -ft J- ; 


106 - 


- ft & 4t ^ # 


108 - 


- & m. ffil # ; 


110- 




120 - 


- # — ^ IE £ 
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1 2 2 ~ % - & & ># ; 
132~t^ii^€># ; 

i34~^-^f:>t ; 
i4o~#— ; 

1 4 2 ~ & a B a # : 

2 0 0 ~ |i A ^ Pffl o # : 5£ ; 

2 0 0' ~jfcis**t4tl*l*/*f**-*4tM D * je • 
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$k & - & ;& ; 
t ^ * - * 4t ; ■ " 

* tfc & pj. m nt ; 

j* # f: H _t 3r ^ 4i - .% - j& ml >f ; 

mr n % - m m. M _l 3t ^ & - & B a B M m & ^ ts & # #j « 

* ft- «. i£ & a a B >f 0f 41 M. 4l t* $ - IE A0L * ° 
# ^ & B a B & ° 

«. id * ' * t t* US - « * M 4l # f <& * A ff A * * A ft 
4b ^ fir Sa. $L • 

6«J # * ' & t t£ & a B a 4L # f % £ P ^ & in > N ^ & B S B 

Ja ^ flf fc. j& " 

5 . t ff J. *ij || B # 1 Jg flf ife ^ Jo if * % % II 4L € 

1T & ' *t^^a a B ^^^->^^100J.200^^f B 1 - 
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3* - tUMMM&H ; 

_h >X ft — ^ B a B £ ; 

E7 £k »J i* j& a a a a * It ft >f m -L 3" * t* g - *g * 

Jf JL 3r 4l tft & B a B M ' « 4£ M & b b b # #L ft ifr t£ it # #J ^ -L ' 

^ m * ^t^t^gg nits ; « ^ 

8 . t n 4- *>J f£ ffi % 7 # #r idt 4l it 3» # % % ft ^ € 

# ^ J& B a B ^ ^ 4£ ° 

#r ff> & 0 

10. t t -I M l£ IS *7^iHtst4Ht*i3!lHt« 
H S5L ft * #f /& 0 

11. f tfr * *J J& H g 7 * #t & 3l it ^ ft 4t 1 

12. ip t t I #'J la SI g7^^rit^it^?t#m 
*. ft * & • *t*A«*#***^-*«*»^ 
Jf4&*ll 4b #-IL 4b - * A IHb ^ - 
|L 4b # ^ § >§ *# m ft M /& • 

13. *o t tt * #>J la S g 7 m ft it fa *# € 
S- ft * * ' £t4*jfctt*#«$:i3*-ttg---*« 

* # «* w m. B a a ^ & # m # # a a B ^ & j& - 




A ^ 4b 

^ 1 ^ t 
4fc .4 4b # 

& n % 
m 4& - 

S- it 16 

t * 4L # 
ft 4b & - 
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g. # ^ * ' * 1 1£ # - m & & ^ # t * ^ m & % E ^ n 

4t ^ #r • 

15. *o t ff *| f| ffl *7*/1frifc4LJf*i$*Jt***4L« 
&J IT ' *ttm a | t#||4P|i a a B ^ > N ^ ^ B a a 

^ ^ & # m ft & bb fix Sa. /& ° 

16. *• t *7«mit.^.Jt*»3»#€*3S^.€ 
# & . t t£ ^ B a a >i ^ # & ^ 1 0 0 5. 2 0 0 ±£ ^ - 

■ ^ t ^ ^ i t i ^ a B B ^ f I ^ t | - t ^ 

^ ^ & #, AT ^4 *>J * ° 




% 1/17 I % 2/17 1 
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